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(54) LAMINATED CERAMIC ELECTRONIC COMPONENT AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a ceramic paste, including 
highly dispersed ceramic powder. 

SOLUTION: In order to manufacture the ceramic paste, a first 
dispersion step of dispersing a first mixture including at least 
ceramic powder and a first organic solvent, a removing step of 
selectively removing the first organic solvent, and a second 

dispersion step of dispersing a second mixture made by adding an fc 
organic binder to the first mixture, from which the first organic 
solvent is removed are performed in sequence. The first mixture 
and/or the second mixture includes the second organic solvent 
having a higher boiling point than that of the first organic solvent 
This ceramic paste is used with advantage, for example, to form a 
ceramic green layer 5 for absorbing a step on the main surface of a 
ceramic green sheet 2, so as to substantially eliminate a step due to 
by the thickness of an internal electrode 1 in a laminated ceramic 
capacitor. 
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[0067] Jb*Offa0fMI£ L.TW. ifttClEJgUfc 
ir>#. #«&©.•£*><=.«. #?«ttlW«Tr**t:4 
jWffSLt*. T-tf>S. *^*>*. ^it>SUf 

^yri'UASi^f-^Mfl:, sHyx^u>^+-y- 40 
tSKi?i*>-^rv-r f, ^'jxfi/^-fsx spy 

[0068] «M^t»RKD8SaUB. «5 5 f 
MUX. 0. l~5fifi%. »£L<». 0. 5~2. 

oas%«:js«n5. 

[oo69]s/c, i ^tstrfio^-c* 
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5 7 F^KiEA-T-SC -fe-7 5 

7*©^©^^*B£;TSC<t3!>i-C£. «fc9#iM3: 

mosaic «fc-pTi$?ai/fc oi^stifc o -r & c £fc <t 

^y->g5©&liK£(Cfc;fc£3#iS-fe-7 5 y Guccis 

[oo7o]*fc, m&>*4zs#*n2o>mmmiic¥ 

£i>m*L\.>. CfrttCfc-o-C. 2^g^«:i3liT:igA 

w^v>^©*^^*^&< -racier 
#■5. c©Jt^ 2^il^*»'5fce<). WtStrtd'/u 

[0 07 1 ]t?c, Jbi^©J:^^2o©Bifi|<D?aja« > 

itCfciJ, atssicjrs&niiSr— mmibzztifi-e 

[0 07 2] i^O/cSiBXgtCiJti-Ctt. 
»36>6&47^A5f. £/c«#y:/afc;U>. 7^fR?S 

[0 07 3] £fc> 5 7*^-^ FtC$Sn-S*7 

5 •? *»*«v t75»f ^y ->~>- h 2 *mB?z 
tobicm^hftziz^ s ? ^7';-tc^*hst7j 

7 *«}^ £ *WffJtt|5 Dffifi£4 WT -5 fe©-C* S C t ifi 
*f*L/l». SM!RiRffl-fe7 5 7 5'y';-»15<!:-fe-7 5 

y *#v ->->- f 2 <t©ra-c«siei4*-a3i±sfcjt) 
[0074] ^©iwwcck c4aja£:*-r * t 

-b 5 5 y i> if y - F 2 fC^nS-fe 5 3 v 

ifi. #^s©aa^tt«coi,»f j i s*its-e*gj£-rs 

B^ttfc«fc^E I A«ftt^t5X 7 RftteZffi&T 
S©H©fc©-C*n». SM"RJR^^^3 9fifV-> 
@5©fc«i>©-lr-7 3 y Fic-g*n'5^7 57* 

t»^fe. ^RS^-*!^i;-CB!^tt*J<tc;X7R#tt«r?SS 

[ 0 0 7 5 ] m 4 tt. C©^©fS©SQS^(!: L/T© 
HJlHz 5 5 » * A > ^©SiS^ffi^lii^-rSfcto© 

fc©r*o. 05Kil4i*^mEir^Lfc. C©SSi*^ 
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[0076] &omm&i 3{i. aacD-fe^ 
•->i>-M4, 15. 16, 17. lSte^tfl 

[00 77] 5 »^yy — >5/-M 4~1 9tJ. 

•D-C^tli. -fe3$ v??')-^- H 4~1 9© 
SJP^ti. aaRSfCtet^T, fct^.lil0-30umi 
3ft£. 

[0078] *7i7 H4-19©5 

*ra«:fi[g-r5i2 7 5 n 5~ i 

[00 79] ST. t75 ^i-^'J-^- b 1 5±«: 
tt. 3>Ol<igft:^2 0 ft S. 3-f^i#I2 0 

«. -S-OD^KD^J^-tz^ 5 y^yy->t/-h 1 5© 
SSifiCcS-eJK «fc5K:j&/£;*fta. 3-f;HftI2 0© 
Hr2©ig88tCtt. t7*-A##2 1 jWfr&Sft-S. 

[00 80] CO«t^^=i^^ftK2 0 4jJ:D t trr* 
-M9»2 1 =S:B/£TSfc«>. fc<b;Uf. iz^ 5 v if 9 
V->is- h 1 5{Ctr*-;U#ft2 1 ©fc«>©:KI?l 

3^;Vi»I2 0*iJ:^trT*-^*2 1 ift-S 
iltt^-xh^, **y->EPJ5!l#K:<i:ortt-$u 

sas-rsciAitffrfcft*. 

[0 08 1] Sfc. _tj£l,ft:3-f.»l^#P2 0©J£*tC 

f - H 5 ©iliTfeoT, 3 ^^®{*M2 0 *S«fi8 
3ft-CHftl>««K. ®^«R»RfB-fe5 5 » **";->Ji 
2 2#0j£3ft5. R»WWt5?>j'J";->I2 
2B. fJ^L/c. ceD^tc*sl>-r«Fffii)5:Se5tt«:-b 
7=7 ^ia^#tffe7 5 -j F-£, *^y-> 

EnSl^c J: -,t^l, iatS-rsCi«cJ:-p-C^fiE§ft 

[0082] -XliC, f 5>^y->5^- h 1 6±K 

2 3. fcf7*-^#24:te£0^SyKffi-fe5S 
yy->B2 5*5JI5fiS3ftS. 3-OU5g#«2 3©!fll 

(ommt. ftr^Lfctr*-Ju^«2 i^u r. 3>r 

;l4g#«2 0<D^2©Sa»cSi^3ft-5„ t7*-Ai 
f*2 4tJ. 3^;Mg#Jg2 3©3!2©3iggBK3f£;*ft 

[0 0 83]^«C, Hz^S »if^y->t'-H 7±iC 
«. PlSltC. 3-TJHftl2 6. t7*-*lfj:2 7te 
J: tfS^RJDUB-te 5 5 ? * #0 - >m 2 8 WBtft 3 ft 
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S„ 3-^l,igft;®2 6©Sm©3gasti. mrSBLfctfT* 
-^^*2 4*/M/r, 3-OV^#H2 3©Sfr2©3gSB 
tcJSi^Sft*. fT*-^*2 7«. 3-01/3S{flg2 
6©JH2©igSI»Cj&£3ft£„ 

[0 0 8 4] ±&Ltc-t5S. s.*^y->>>-b 1 6ia 
<J:CX1 7©SBW:. a^toSDT. ^K@«g9igSft 
5. 

[0 0 8 5] -XK. ■b7S'»l'i"J->i/-H8±(C 
10 ->B3O*S0fiS;3ftS. =J-f^!9«:M2 9©J&l©4a 
f*K2 6©^2©^a$4C«i^Sft*„ 3-^^12 9 

«. -£©sp2©4&g|5#-fe7 3 v ffy->s/-i- 1 8© 

MMRtC $ Ti< «fc 5 fC^fiS S ft S . 
[0 0 8 6] ft*. ±amt3^;l«#i2 0, 2 3. 
2 6*^^29 ©&/?*«:. ifciitf 
J&3 0 fimfl&iSftS. 

[0 08 7] c©j:5ft-fe^s 9 tnty-i/is- v 1 4 
20 ft?c^©aisttti 3tc*jc>r. s-so-rjWKi^i 

&©3^.H^ffcJS2 0, 2 3. 2 6*J«fctf2 9d*. fcTT 
*-W»2 1. 2 4to<fcCJf2 7^L-C(li^ei3ft 

0fi£$ftS. 

[0 0 8 8] 4©SJS{*1 37W&&aSft£{:±K:J:- 3 
-C. 05K^-TWl-fe5 5 ~y>? 4-^25% 1 l©te&© 

ii#f^i2W6h5. a**. *©ae#i3 

tt. S4TB. lfl©S)Bttf^l 2&iS-&ft:«>©«> 

©<ttrs7n3ftrt>5^. miioymmwi-v?*'®* 

30 fc«&©t>©il/-C^»Sft. CMW5Ci(C«t-7 
T. 1SSi!©SB^9^1X0UJTJ:5K:Lt:fc«fct,». 
[ 0 0 8 9 ] :&ivc. H5{c^-r«fc^ic. ii^v?' 
1 2 ©*B*f fa-r SSJSSSCC tt. f?^ 0 fc 3 2 
0©Jin©8Sa5*sj:DC:3-Ol^fl^2 9©^2©Jggi5{C 
•eft-€-ft«iK3ftS«k^«:, ^SPSe3 0*J«t^3 1*5 
J^fiSSft. ^ftfCfc-^T. ilBt7S ^4'^>^i'f 1 
l*s^EK3ft5. 

[0 09 0] l31&l,»U03£#Mt,TiftBJJLfc«J!-fe 
5 5 5»i'3>f r >-y-S^:«04*jJ:D : @5*#M^tift 
40 Wlstcmm-t? $. v ZJlsitirZl 1 (cfcH-C. -fevS 
■;?d"J->->-F2i/cttl 4~1 9ASt^JiaM© 
)Rffi-fe5 5 »*y.y-»15*fc«2 2. 2 5. 281s 
«tD ; 3 0«:^*ft5'te'7 5 f ^!9*<!:Ur«. ttaffJK 

«. r;us^. i>;b3xr. ?w->7. mt+zy. 
umJWT. J:0S?*L<«. 1 um&imstcizigmvi 

50 ©4>©*5^ffl3ftS. 
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[o o 9 i ] a*. ^«®fiLt^nsr;^y*i 

[0 0 9 2]£JgK{tS»£UTtt, KffrT'JI'trt'A. K 
^b^^^P^^A. »{fc*;b5*A. SKfcx^tr^A, 

mt>t vt-jiwa. m{t^>#>. mtzuwh* m 

[0 093] */t, #^XJ&#tt,Ttt, Li, - (S 10 
iTi) O, -MO (fc/cU MOliAl, O a 
Zr0 2 ) , SiO, -T i O, -MO (tctcb. MO 
RBaO* CaO % SrO, MgO, ZnOi/tttMn 
OK Li, O-B, 0 3 -(5171)0, + MO 
(fcttU MOttAl, O, $fc(iZr0 2 ), B, O 
3 -Ah O, -MO (/c/cb, MO«Baa Ca 
O, SrO^ttMgO), $/t«Si0 2 ?m. 

[0094] mift^Lm3%mmi'-cwtwvtc 
Lrift^L/ci*Jl^^^>y*£i itc*sivc % 20 

rtSPSgl £1t\Z^ J Jim&m2 0. 2 3. 2 6fc<fctf 
2 9fte>WC^y*--;l>2gf*2 1, 2 4fc«fcO*2 7©J& 

[0095] SI^7 ^ * ^n>7 r >1fCC*5Wirffll^ 
ti^^a^-Xhil/r^ 0. 0 2 Mm 

— 3 Mm, J?$L<«0. 05-0. 5 m m~C£> 
Agr/"Pd#56 0mS%/4 0Sfi%- 1 011%/9 

jfcwwwRjWts*. co^* 1 0 o&gss 30 

<t> #«/<>T>^€:2-'20mM§i5 (WSL/<«5-l 
0SSSB) SISWiWiLTOAg, Au, Pt, 
Ti, Si. N i $fcfi£C u§©^lU^^- b 

®»xmo. i-3saaj (»^b<«o. 5-iaa 

m fc. «Wffin«ft3 5SS9&«. 3*a-;urg 

[0096] mmt^sys^ottzzi ltcis^xm 

^fcftSSMitt^-* hilttt, Ag/Pd^801 40 
1%/2 0M%-1 0 0Il%/011%(D^/c 
«Aff^6^r^^mtt*9^#^ CCDta^lOOS 

mmt mumrnt %mm<Ditmx3 *p -/u-c^gs i> 
[0097] «rcc, c©«sj*. mm.m^m^x. 
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[0 09 8] 

immm 1 ] mmm 1 sh^ >7=>-*k: 

t UXCD 1 3C*HftI«± 2 ##fUI?I±£»JBL/cC <?: 

[0099] (-1275 **»3fc<om«) sr, KM/tu 

(BaCO, ) fcj;tfi&t**> (TiO, ) * 
1 : l©^;l/J±£fc*J:5M¥fiU * 

xmgM£Ltci& ia*K^^#/c 0 #t,>-e, agio 

0 0°C"C2^{S^Ly/c« % |»»1*5C(!:W-5t 4 §g 
[0 10 0] (-fe5 5 ^X^'J^fl^^S 
^lOOmsaJcb, +g^^oiif^^7-;HtScD5j< 

>3 oasgpi, x^>/-^2 ommaji, mvx>2 

OMfiSBt*, «aimm0^l/3i^TS?556 0 01 

[oiontu, co^^-fe^^^^^^u-cc 
[0102] mn&^-xb<Dmm Ag/Pd = 3 

0/7 0CD^JSI9^1 0 OSaaJi, x^jH2;l/n-^ 
4SMSP<f:. F»JB2M»£, Agiiw; 

*-h3fiSSP (Agittn, 5MSSP) 
;l/^;l/bf ^y-fe^— h 3 5SggB££. 3*n-;u 
ww*-iP3 5ii»*iliDitttK 

[0103] (anKJRM-fe^s ^^^y->so/c8?> 

-I*f4l (HSfiW) - 

^x^FXM7 9. B"C) 70SMSBi. it 
gl mm©^3-7l!i56 0 OllBit, 
%*CcttAU l6«pBBSSW^*tfttofc. 

[0105] =S±(c^ ^;Ux^;l/->* >«K±UA:{ft. 

(«j*2 1 9. 0°C) 4 0MSSPi. x 

(c, f*;i/t:*4-;i/i 0-2 omsss^Sour. e»a 
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[0 106] (HJfePD - 

&icmftLtcmm#-k =? $ ? 1 0 0 mmmt. > 

^/Ux^^^r h > 7 0 SfiSCi . mtS&f&M t l/T©# 

si 000) 0. 5*aaj<t. mmimm^^^r 

SS560 0SSSB<L«r. #-rt< 5 ;UC&AU 1 6B# 

[0107] Stt4 1 ilg|«CDaS^«rig-C. Kfif* 

Hz^S 7*^-^ h££tfc. 10 

[0 108] -13*43 (fsStefll) - 
5tKi£ffiL;fc§mf*^5 *2»*1 OOfiSS&i. > 
h >7 OMSSBi. Eg 1 mm<OV)Vz2=. 

rmSGd o osfiSPi^. *'-;us;ucgAt,. 16 

[0 110] ^±iC^9-)l3L^-)^b>im^b1t^ 20 

M«*^jnf**-*4 oagapK^ftjg^s^fc^ 
T^t**- *i o-2osfiass]!niL/t:, as&ai^tc 

[0111] -1*144 (Hlfefli) - 

^jUx^ir h>7 OSaSPi. iSg 1 miOy*3; 30 
OOSSSPi*. #-*5>WcaAl/. 16 

[0112] C©il^£, *fi*fiSj&2 0 Mm 

(99. 7 %©filSt? i o u m&.±.<Dmi&fiift%!&£re 

) © 7 -f.rt' *{£<£•), flnffFCSiBLfc,. 
[0113] yc«C. C©jfiiam<Dil^J«r^7->U^SI 

-CSSHS-fet. ^)Ux^A^h>:&|$fc£L7c. 
[0114] tc±ICS ^Jl/X^^-Jr h >£|&i;l,fcf&. 40 
?)\,V**-Jl4 OMSSit, x*-A"te;Ha-*8fJ§5 
SfiaJi^r^JflLr^^n/til^Sr. 3:fca-.rMCT: 

?c. 1 0 

fc. 

[0 115] -I*f45 (gUfefifi) - 

TSKS6 0 0ftB2P££. #-.>U3.>l'(c8:Al<. 16 50 
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[0 1 16]^K, C©ig-^J%^-f-^U^0ffi{gg(C 
y^Ux^iUir h>*|^L-c. f£**3-t±fc©#* 

[oii7]ft*. y^^y-s^-y-tctorx^ 
;nz;i/p -*<tt/ig5 segn^^u 4 o aggp 

[0 1 1 8] #tc, lir©f£^(*<!:C©W<8ttt>^<t 
CCDfi^sfe*, 3#a-;UC-CiSiBrr&C4. 

Wot, fftftt^^i'^f^fifc. ^t>-c, 
tt&i8Mfli<D7cSrtc, *Jl/fcT**-.>H 0~2 0mBS5 

[0 119] -KB 6 - 

^Ux^A-Jr h>7 OfiSSSi, f;PMt-;H0I 
S8B£. ttS 1 mm0y*3-7ig56 0 OSSSPi 
5 ;l>fc:&AU 1 6NFKS^l^^f%-o 

[0 12 0]»K. CCDS-^BJ*^f->U^^!Sg(c 

zmavtc^ tm«)**fi&s^-^>fcAnria»3 

[0121] %±{CJ *frs.=f->\,>r \ ^fc&icO/dg, 
j-frvZ-X—KZ oaaSPi. x^;H2;i/P-^SSfl&5 

[0 12 2] -f«47 (Jt«WI) - 
5fctCigfiIl/ft:^m{*-«Z7 5 ^t&5Sl 0 OSfiSPi. f 
^b-*^-^4 0fifigpt > x5=-;V-feJbd-X^B15S 
ggPi*, Bm^Mxm^Ltc^ 3*d-;vcm<ig 

[0 123] (SJHr^S ■yiP='>7 : y j t<Di'm) %<<C 

i";->@*^fiS^--S/c«{). ^!4lfet,»L/7K^^K 
lft-fe5S h*^i";->E|TPJL/, 8 0'C-C 

m (TO©f*B0. 5wm) (C^c^J: 5 tCL/fc. 
[0124] ^C. ±*E©<fc5K:rtgBm@fccfctfgii& 
iRfflgf^ft-fe? ->Jf=Sr^fiRLTI,»-5 2 0 0 
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U C©aJH*£. 8 O'C-Cl 0 0 0 Kg/cm' <DlHJ 

[0125]S3ctc. «fiHt«:*jt»TS$ 3 . 2mmxi|@ 
1. 6mmxjp^l. 6mm©^-&£fcSJ:5<c> ±& 

[0126] ^CCC. ^n-T^5fc&^Mtft^3nfc«l 
j3UB-fe**-_k(c t Jbi!E©^£&©aS{*^ » ^££3*1* 
H*. m&frh2. 5 0°C*-C2 4^FraiJWrSfi3-Hr. W 
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*jHc&AU 3 0 0*C-CJKj2 0B#H©7'a7r Y 

[0127] -AtC. &t>tltcm&&?- y7*s-<ls)UC& 

[0 12 8] (*?tt©SflI) ±j£l,ft:MHl&t>l,7(C 

io l K^^ft-cus. 

[0 12 9] 
[*!] 
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[ 0 1 3 0 ] Wt 1 tC*Jlf*«ttfffB«. #© <fc 5 fcfrfc 

[0 13 1] r@Jfc5}j :t5iv^-^HlU* 
ffiffO. SS«flES^-^>«:*s^-C. 15 0*C"C3EJia 

[0 13 2] TttSj : 5 h©*5Jt£> 
^MH-SME^ttSft^ffl^T. 2 0-C(cfeUT. 2. 
5 r p mCzmfc&tt^-l'XfflfcLtc. 

[0133] r^-UcKj :t7S» ^t&^&ffiSN&S: 30 

epsdu -e-©i#©D9o©tftigi*s^bt: v cmk 

*^-^h©3&igiLfc. ^tr, »fSS= h 
fc. £©#f*Stt. $SrtI**+-c£>ftt;r. {frtiotcsaua 40 

fmmi&i,>c tztavx^z. 

[0 13 4] Ttfimm&l : 9 

->£flH>-C. $mm&2 0 um-CWfflL. 8 0'C-Cl 

[0 13 5] rRa j : ±IB rEpglfif^J 

©lg^iK«©i¥ffifflEnBiJ^8=£r^JSL. *©*ffifflS 50 



Ra. ?t£t>%. strtzw-mtLtctp&mtmzfom 

[0136] r<K5XHP1>l»SJ : nhtitcfSM^ 3 
y^3>r>-9-©fc*?>©^ite«:5 1 --'7"©^SI*^E. S# 

[ 0 1 3 7 ] m 1 £#flS-rft&f. 1 %£ifcxa& 2Jfc# 

KDB&*flW!u 2*#tso:g&c:tet>rwg/-w>*' 

*^«DL?c. C©268B©SlJSWfcfl*SI*m~6K:J:ft 
MT. COi^^Ct^fJ&^^oytirb^PUiO-C©^ 

EPJPJJ1*. g®fflS*5ct^«B^^M^©#3HgK:*j 

[0 13 8] 

ra-r-s t©-c. SM^«M-fe^ 5"; ->m<Dtc#> 
©•fe-5 s f i^^-x h©f?3t(c*>c>r. c<o¥km<o^w 

h V X © 1 ^ttLg i 2 ^ftt® t % Um l> tc C t 

[0139] (427 3 5- ^tB^OWi) K{fc^-^4 
9. O-tJl^ ^^8*52 9. 0*^%. ^b-u-rir 

•5ct^(c#fii/. #-)\>?.)\'Zm^x®jS;m'&Ltc&. 

m*.ft&2i±tc -X^X. 750-CT1 B#H^L/fc 
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[0 14 0] 5 'J -©iH{i*s JrCJf-fe-^ 3 

tfmil QQW&mt. -?\"{>W*M&tt.if>htj;Z> 
fl-ffcSOO. 5fiSa5t. ^^x^b^rh>3 0SSaJ 
*J«tc;h^x>2 0Sa35^6«l5^I<!:*. asim 
m©^ 6 0 omSMt 0>ic. jP-;V5 

JMC&AU 4«ra!S^l/ft:g > ^15^-O^iLr© 

juzossgpt^asjou 2ou$ias5£S£*mc-3 10 

T. IS1±#-Izt7 3 7 

[0 14 1] -tbr. C©iSt$#-fe^ 3 v 2*5- V-tC 
(«Efi£^©/l*«l 5 <xm) ©58tttt-fe73 5»*y>J- 
tc. 

[0142] (mm&^-xyvmm a e/Pd= 8 

0/2 0©#g|t9*l 0 OfifiSRt. xf**An-^ 
4*Sa$<!:. T**s> K«I§2SSSUi> ^^;u*^tr 
h-^r-fe^- h 3 5SfiSBi^. 3*a-;w-rigj»0 20 

[0 143] (£2MtRJtyB-fea 3 V W) ->mcbtctb 
Ofe5sj i^-* h©*SlS) 
-1*1*8 (5S66F!> - 

3fe(C£iliLfcfiStt»42 7 5 v 1 0 0 SSSPi. > 

^/Ux?;!^ h >7 OSfigPi, Illmm©y;P3i 
TSS56 OOSSSPi^ #-;U3 -iMC&AL.. 16 

[0 144] yctc. C©ig^g>*^f ls\s*.mkm%i<£. 30 

[0 14 5] JHf A* (->5:i* l/fca, 

T^e^-JWOfiSaJi. x^H2;H3-*«fl§§5 

tc. ;&t»-e. tegiilSJB©^^ 7\^k**-/h 0 
-2 oftsasassnuT. es&¥i»«:«fcD#ffc -pise 

fc. 40 
[0 146] (SSJ60|> - 

&cmfibtcm&#-te? $ 9 tmzii oomagpi. y 

^x^*- h>7 OSMgBt. *&#ffc3ij<!: LTO# 
'J T 2 y ^»4 *RT>*x ? AtS^fSSW (li?^ 
S1 0 0 0) 0. 5£g35£. iIlmm©yA3-7 
SS56 0 OSS^Ji*. jK-;V5;KCi8:AU 16B$ 

[0147] S>TO1 &H«©*f»S-C» ®&# 

t7S? F*#/c. 

[0 14 8] -S»4l 0 (*Jfet«) - SO 
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filcmffiL1tm&#-k : ?S. 0 0«SSB<fc. 
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(54) LAMINATED CERAMIC ELECTRONIC COMPONENT AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: / 

PROBLEM TO BE SOLVED: To provide a ceramic paste, including 
highly dispersed ceramic powder. 

SOLUTION: In order to manufacture the ceramic paste, a first 
dispersion step of dispersing a first mixture including at least ceramic 
powder and a first organic solvent, a removing step of selectively 
removing the first organic solvent, and a second dispersion step of 
dispersing a second mixture made by adding an organic binder to the 
first mixture, from which the first organic solvent is removed are 
performed in sequence. The first mixture and/or the second mixture 
includes the second organic solvent having a higher boiling point than 
that of the first organic solvent. This ceramic paste is used with 
advantage, for example, to form a ceramic green layer 5 for absorbing 
a step on the main surface of a ceramic green sheet 2, so as to 
substantially eliminate a step due to by the thickness of an internal 
electrode 1 in a laminated ceramic capacitor. 
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* NOTICES * 

JPO and NCXPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic paste, respectively, and 
fabricating said ceramic slurry, The internal-circuitry element film formed by giving said conductive paste partially so that the level 
difference by the thickness may be brought about on the principal plane of said ceramic green sheet, Have the ceramic Green layer for 
level difference absorption formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal-circuitry element film is not formed so that the level difference by the thickness of said internal-circuitry 
element film may be lost substantially. By producing two or more composite structures and accumulating said two or more composite 
structures The process which is the manufacture approach of laminating mold ceramic electronic parts equipped with each process of 
producing a raw layered product and calcinating said raw layered product, and prepares said ceramic paste Primary distribution 
processes which carry out distributed processing of the primary mixture which contains ceramic powder and the 1st organic solvent at 
least, The removal process which removes said 1st organic solvent from said primary mixture alternatively with heating after said 
primary distribution processes, Secondary distribution processes which carry out distributed processing of the secondary mixture 
which added the organic binder to said primary mixture from which said 1st organic solvent was removed after said removal process, 
The manufacture approach of laminating mold ceramic electronic parts equipped with the process which includes the 2nd organic 
solvent of a high-boiling point in said primary mixture and/or said secondary mixture from said 1st organic solvent. 
[Claim 2] The manufacture approach of laminating mold ceramic electronic parts according to claim 1 that said 2nd organic solvent is 
added in said secondary distribution processes. 

[Claim 3] It is the manufacture approach of the laminating mold ceramic electronic parts according to claim 2 added after said organic 
binder has dissolved in said 2nd organic solvent beforehand in said secondary distribution processes. 

[Claim 4] Said organic binder which dissolved in said 2nd organic solvent beforehand is the manufacture approach of the laminating 
mold ceramic electronic parts according to claim 3 added after being filtered. 

[Claim 5] Said primary mixture by which distributed processing is carried out in said primary distribution processes is the manufacture 
approach of laminating mold ceramic electronic parts according to claim 1 that said 1st organic solvent is removed from said primary 
mixture, leaving said 2nd organic solvent in said removal process including said 2nd organic solvent further. 
[Claim 6] The difference of the boiling point of said 1st organic solvent and the boiling point of said 2nd organic solvent is the 
manufacture approach of the laminating mold ceramic electronic parts according to claim 5 which are 50 degrees C or more. 
[Claim 7] The process which prepares said ceramic paste is the manufacture approach of the laminating mold ceramic electronic parts 
according to claim 1 to 5 which are after said primary distribution processes and are further equipped with the process which filters 
said primary mixture before said removal process. 

[Claim 8] Said ceramic slurry is the manufacture approach of the laminating mold ceramic electronic parts containing said ceramic 
powder contained in said ceramic paste, and the ceramic powder which has the same presentation substantially according to claim 1 to 

[Claim 9] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the manufacture 
approaches of the laminating mold ceramic electronic parts according to claim 1 to 8 which are dielectric ceramic powder. 
[Claim 10] It is the manufacture approach of laminating mold ceramic electronic parts according to claim 9 that it is an internal 
electrode arranged so that electrostatic capacity may be formed while said internal-circuitry element film is mutual, and said 
laminating mold ceramic electronic parts are stacked type ceramic condensers. 

[Claim 1 1] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the manufacture 
approaches of the laminating mold ceramic electronic parts according to claim 1 to 8 which are magnetic-substance ceramic powder. 
[Claim 12] the coil with which said internal-circuitry element film is prolonged in a coiled form - a conductor - the manufacture 
approach of laminating mold ceramic electronic parts according to claim 1 1 that it is the film and said laminating mold ceramic 
electronic parts are laminating ceramic inductors. 

[Claim 13] Laminating mold ceramic electronic parts obtained by the manufacture approach according to claim 1 to 12. 



[Translation done.] 



http://www4.ipdl.^ 9/27/2005 



JP,2002-043164,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating mold ceramic electronic parts equipped with the ceramic layer for level 
difference absorption formed with the negative pattern of an internal-circuitry element film pattern, and its manufacture approach, in 
order to absorb the level difference resulting from the thickness of the internal-circuitry element film especially formed between ' 
ceramic layers about laminating mold ceramic electronic parts and its manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic electronic parts like a stacked 
type ceramic condenser, two or more ceramic green sheets are prepared, and these ceramic green sheet is accumulated, the conductor 
for constituting a capacitor, resistance, an inductor, a varistor, a filter, etc. on a specific ceramic green sheet according to the function 
of the laminating mold ceramic electronic parts which it is going to obtain - internal-circuitry element film like the film and the 
resistor film is formed. 

[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic equipment, when laminating mold 
ceramic electronic parts are used as a circuit element, as for electronic equipment including mobile communication equipment, a 
miniaturization and lightweight-ization are strongly required also from such laminating mold ceramic electronic parts. For example, in 
the case of the stacked type ceramic condenser, the demand of a miniaturization and large-capacity-izing is increasing. 
[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric ceramic powder, an organic binder, 
a plasticizer, and an organic solvent, and a ceramic slurry is produced. This ceramic slurry on a base material like polyester film by 
which coating was carried out with the silicone resin as a remover etc. By fabricating so that a doctor blade method etc. may be 
applied, for example, it may become the shape of a sheet with a thickness of several micrometers, a ceramic green sheet is produced 
and, subsequently this ceramic green sheet is dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green sheet by having two or more 
patterns which separated spacing mutually on the principal plane of the ceramic green sheet mentioned above, and screen-stencil 
giving a conductive paste, and drying this. Some ceramic green sheets 2 with which it was distributed over two or more places as 
mentioned above, and the internal electrode 1 was formed in drawing 7 R> 7 are shown by the top view. 

[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable magnitude, as a part is shown in 
drawing 6 , only predetermined number of sheets is accumulated and the raw layered product 3 is further produced by accumulating 
only number of sheets predetermined in the ceramic green sheet of this pile which does not form the internal electrode up and down. 
[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in drawing 8 , it is cut by the 
magnitude which should serve as the layered product chip 4 for each stacked type ceramic condenser, and, subsequently a stacked type 
ceramic condenser is completed by giving a baking process and finally forming an external electrode, after passing through a debinder 
process. 

[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization and large-capacity-izing, it is 
necessary to attain increase of the number of laminatings of the ceramic green sheet 2 and an internal electrode 1 , and lamination of 
the ceramic green sheet 2. 

[0009] However, between the part in which an internal electrode 1 is located the more as a result of accumulation of each thickness of 
an internal electrode 1 the more above multilayering and lamination progress, and the parts which are not so, Or as the difference of 
the thickness between the part by which the a large number array of the internal electrode 1 is comparatively carried out in the 
direction of a laminating, and the part which is not so becomes more remarkable, for example, it is shown in drawing 8 , about the 
appearance of the obtained layered product chip 4, the deformation from which a principal plane serves as convex on the other hand 
will arise. 

[0010] if deformation as show in drawing 8 in the layered product chip 4 have arise , since a comparatively big distortion be 
comparatively bring about in the part in which the internal electrode 1 be locate , or a small number of part in which only the internal 
electrode 1 be arrange in the direction of a laminating in the case of a press process and the adhesion between the ceramic green sheets 
2 be inferior , it be easy to generate structure defects , such as delamination and a minute crack , by the internal stress cause at the time 
of baking. 

[001 1] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the result made to transform an internal 
electrode 1 into un-wanting, and short [ poor ] may produce it by this. 

[0012] Such un-arranging is the cause of reducing the dependability of a stacked type ceramic condenser. 
[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green layer 5 for level difference 
absorption is formed in the field in which the internal electrode 1 on the ceramic green sheet 2 is not formed, and losing substantially 
the level difference by the thickness of the internal electrode 1 on the ceramic green sheet 2 by this ceramic Green layer 5 for level 
difference absorption is indicated by JP,56-947 1 9,A, JP,3-74820,A, JP,9- 1 06925,A, etc. 

[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the part in which an 
internal electrode 1 is located when raw layered product 3a is produced, as a part is shown in drawing 1 , and the parts which are not 
so, Or as the difference of the thickness between the part by which the a large number array of the internal electrode 1 is comparatively 
carried out in the direction of a laminating, and the part which is not so stops arising substantially and it is shown in drawing 3 , in 
obtained layered product chip 4a, it is hard coming to generate deformation [****/ un-] as shown in drawing 8 . 
[0015] consequently, the dependability of the stacked type ceramic condenser which could make hard to produce the problem structure 
defects, such as delamination which was mentioned above, and a minute crack, and short [ by deformation of an internal electrode 1 / 
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poor ], and was obtained can be raised. 
[0016] 

[Problem(s) to be Solved by the Invention] Although the ceramic Green layer 5 for level difference absorption mentioned above is 
formed by giving the ceramic paste which has the same presentation as the case of the ceramic green sheet 2, and contains dielectric 
ceramic powder, an organic binder, a plasticizer, and an organic solvent For example, in order to form the ceramic Green layer 5 for 
level difference absorption by printing etc. with high precision so that it may have thickness comparable as an internal electrode 1 
called the thickness of 2 micrometers or less, the dispersibility of the ceramic powder under SERAMMIKU paste should be excelled. 
[0017] Although distributed processing with 3 rolls is indicated in order to obtain a ceramic paste by JP,3-74820,A in relation to this, it 
is difficult to acquire outstanding dispersibility which was mentioned above in distributed processing with such mere 3 rolls. 
[0018] In JP,9-1 06925 ,A, on the other hand, the ceramic slurry for the ceramic green sheet 2 While producing by mixing dielectric 
ceramic powder, an organic binder, and the 1st organic solvent of a low-boiling point and using this for shaping of the ceramic green 
sheet 2 By heating and permuting the 1st organic solvent of a low-boiling point by the 2nd organic solvent of a high-boiling point, 
after adding the 2nd organic solvent of a high-boiling point and mixing from the boiling point of the 1st above-mentioned organic 
solvent to this ceramic slurry Producing the ceramic paste for the ceramic Green layer 5 for level difference absorption is indicated. 
[0019] Therefore, although the dispersibility of ceramic powder improves to some extent in the ceramic paste obtained as mentioned 
above since at least 2 times of mixed processes are carried out At these mixed processes, since each is carried out where an organic 
binder is included, the slurry at the time of mixing or the viscosity of a paste has a limitation in having excelled the dispersibility of 
ceramic powder with the distributed-processing machine using media like a ball mill highly. 

[0020] Thus, the dispersibility which was excellent about the ceramic powder contained there as a ceramic paste used in order to form 
a very thin ceramic layer called the ceramic Green layer 5 for level difference absorption which has thickness equivalent to the 
thickness of an internal electrode 1 is required, and the demand to such outstanding dispersibility becomes so severe that the thickness 
of an internal electrode 1 becomes thin. 

[0021] Moreover, even if it is the case that the dispersibility of the ceramic powder in the ceramic Green layer 5 for level difference 
absorption is temporarily bad, the badness of dispersibility may be able to be covered to some extent with the ceramic green sheet 2 
piled up on it, but if the thickness of the ceramic green sheet 2 becomes thin, the effectiveness which covers dispersibility with such a 
ceramic green sheet 2 is hardly expectable. 

[0022] From the above thing, higher dispersibility is needed about the ceramic powder in the ceramic Green layer 5 for level 
difference absorption, so that a miniaturization and large-capacity-izing of a stacked type ceramic condenser progress. 
[0023] In addition, since the distributed effectiveness of the ceramic powder in a mixed process is raised, it is possible to make 
viscosity of a ceramic paste low, but if the addition of the organic solvent of the low-boiling point mentioned above is increased in 
order to make viscosity low in this way, in order to remove the organic solvent of this low-boiling point after distributed processing, 
another problem of long duration needing is encountered. 

[0024] As mentioned above, although explained in relation to the stacked type ceramic condenser, the same problem encounters also 
in other laminating mold ceramic saying other than a stacked type ceramic condenser (for example, a laminating ceramic inductor) 
electronic parts. 

[0025] Then, the purpose of this invention is offering the laminating mold ceramic electronic parts obtained by the manufacture 
approach of the laminating mold ceramic electronic parts which can solve a problem which was mentioned above, and this 
manufacture approach. 
[0026] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of laminating mold ceramic electronic 
parts. By this manufacture approach, the following processes are carried out fundamentally. 
[0027] First, a ceramic slurry, a conductive paste, and a ceramic paste are prepared, respectively. 

[0028] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal-circuitry element film formed by giving a 
conductive paste partially so that the level difference by the thickness may be brought about on the principal plane of a ceramic green 
sheet, Have the ceramic Green layer for level difference absorption formed by giving a ceramic paste to the field in which it is on the 
principal plane of a ceramic green sheet, and the internal-circuitry element film is not formed so that the level difference by the 
thickness of the internal-circuitry element film may be lost substantially. Two or more composite structures are produced. 
[0029] Next, a raw layered product is produced by accumulating the composite structure of these plurality. 
[0030] And a raw layered product is calcinated. 

[003 1 ] In the manufacture approach of laminating mold ceramic electronic parts equipped with such a fundamental process, the 
description is by this invention in the process which prepares the ceramic paste for forming the ceramic Green layer for level 
difference absorption, i.e., the method of manufacturing a ceramic paste. 

[0032] Primary distribution processes which carry out distributed processing of the primary mixture which contains ceramic powder 
and the 1 st organic solvent at least in this invention in order to manufacture a ceramic paste, The removal process which removes the 
1st organic solvent from primary mixture alternatively with heating after primary distribution processes, Secondary distribution 
processes which carry out distributed processing of the secondary mixture which added the organic binder to the primary mixture from 
which the 1st organic solvent was removed, and the process which includes the 2nd organic solvent of a high-boiling point in primary 
mixture and/or secondary mixture from the 1st organic solvent are carried out after a removal process. 

[0033] Here, the organic binder should note being added in the phase of secondary distribution processes. Moreover, in this invention, 
it is characterized by using the 2nd organic solvent of a high-boiling point from the 1st organic solvent and this 1st organic solvent. 
This 2nd organic solvent may be added in the phase of a secondary [ further ] distribution process, being added in the phase of primary 
distribution processes, even if are added in the phase of primary distribution processes, and added in the phase of secondary 
distribution processes. 

[0034] In secondary distribution processes, when the 2nd organic solvent is added, as for an organic binder, it is desirable to be added 
in the condition of having dissolved in the 2nd organic solvent beforehand. Moreover, the organic binder which dissolved in the 2nd 
organic solvent beforehand in this way more preferably is added after being filtered. 

[0035] On the other hand, when the primary mixture by which distributed processing is carried out in primary distribution processes 
contains the 2nd organic solvent further, in a removal process, the 1 st organic solvent is removed from primary mixture, with the 2nd 
organic solvent left. 

[0036] As for the difference of the boiling point of the 1st organic solvent, and the boiling point of the 2nd organic solvent, in an 
above-mentioned case, it is desirable that it is 50 degrees C or more. 

[0037] Moreover, in this invention, the process which prepares a ceramic paste is after primary distribution processes, and it is 
desirable to have further the process which filters primary mixture before a removal process. 
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[0038] As for the ceramic slurry used in order to fabricate a ceramic green sheet, in this invention, it is desirable that the ceramic 
powder contained in the ceramic paste for forming the ceramic Green layer for level difference absorption and the ceramic powder 
which has the same presentation substantially are included. 

[0039] Moreover, in the specific embodiment of this invention, both the ceramic powder contained in a ceramic slurry and a ceramic 

paste, respectively is dielectric ceramic powder. In this case, when the internal-circuitry element film is the internal electrode arranged 

so that electrostatic capacity may be formed while it is mutual, a stacked type ceramic condenser can be manufactured 

[0040] Moreover, in other specific embodiments of this invention, both the ceramic powder contained in a ceramic slurry and a 

ceramic paste, respectively is magnetic-substance ceramic powder, in this case, the coil with which the internal-circuitry element film 

is prolonged in a coiled form -- a conductor — when it is the film, a laminating ceramic inductor can be manufactured. 

[0041] This invention is turned also to the laminating mold ceramic electronic parts obtained again by the manufacture approach 

which was mentioned above. 

[0042] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the manufacture approach of a stacked type 
ceramic condenser. The manufacture approach of the stacked type ceramic condenser by this operation gestalt can be explained 
referring to drawing 1 thru/or drawing 3 mentioned above. 

[0043] In carrying out this operation gestalt, the ceramic paste for the conductive paste for the ceramic slurry for the ceramic green 
sheet 2 and an internal electrode 1 and the ceramic Green layer 5 for level difference absorption is prepared, respectively. 
[0044] An above-mentioned ceramic slurry is produced dielectric ceramic powder, an organic binder, a plasticizer, and by mixing the 
organic solvent of a low-boiling point comparatively. In order to obtain the ceramic green sheet 2 from this ceramic slurry, for 
example, coating was carried out with the silicone resin as a remover etc., on a base material (not shown) like polyester film, a ceramic 
slurry is fabricated by a doctor blade method etc., and, subsequently is dried. Each thickness of the ceramic green sheet 2 is set to 
several micrometers after desiccation. 

[0045] On the principal plane of the above ceramic green sheets 2, it is formed with the thickness of about 1 micrometer [ after an 
internal electrode's 1 drying ] so that it may be distributed over two or more places. An internal electrode 1 gives a conductive paste by 
screen-stencil etc., and is formed by drying this. This internal electrode 1 has predetermined thickness, respectively, therefore the level 
difference by this thickness is brought about on the ceramic green sheet 2. 

[0046] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 for level difference absorption is 
formed in the field in which the internal electrode 1 is not formed so that the level difference by the thickness of the internal electrode 
1 mentioned above may be lost substantially. The ceramic Green layer 5 for level difference absorption has the negative pattern of an 
internal electrode 1, is formed by giving the ceramic paste which mentioned above by screen-stencil etc., and, subsequently is dried. 
The ceramic paste used here serves as the description in this invention, and is later mentioned about that detail. 
[0047] After forming the ceramic Green layer 5 for level difference absorption, you may make it form an internal electrode 1 
conversely, although the ceramic Green layer 5 for level difference absorption was formed in the explanation mentioned above after 
forming an internal electrode 1 . 

[0048] As mentioned above, the composite structure 6 with which the internal electrode 1 and the ceramic Green layer 5 for level 
difference absorption were formed on the ceramic green sheet 2 as shown in drawing 2 Two or more preparation is carried out, and 
after these composite structures 6 exfoliate from a base material, they are cut by suitable magnitude. Raw layered product 3a as shows 
a part to drawing 1 is produced by accumulating only predetennined number of sheets and accumulating further the ceramic green 
sheet with which the internal electrode and the ceramic Green layer for level difference absorption are not formed up and down. 
[0049] After this raw layered product 3a is pressed in the direction of a laminating, as it is shown in drawing 3 , it is cut by the 
magnitude which should be set to layered product chip 4a for each stacked type ceramic condenser, and, subsequently a multilayer 
capacitor is completed by giving a baking process and finally forming an external electrode, after passing through a debinder process. 
[0050] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the part in which an 
internal electrode 1 is located in raw layered product 3a as a part is shown in drawing 1 , and the parts which are not so, Or as the 
difference of the thickness between the part by which the a large number array of the internal electrode 1 is comparatively carried out 
in the direction of a laminating, and the part which is not so stops arising substantially and it is shown in drawing 3 , in layered product 
chip 4a, it is hard coming to generate deformation [****/ U n-]. Consequently, the problem structure defects, such as delamination and 
a minute crack, and short [ poor ] can be made hard to produce in the obtained stacked type ceramic condenser. 
[0051] In this invention, the description is in the approach of manufacturing the ceramic paste for forming the ceramic Green layer 5 
for level difference absorption, and the dispersibility of the ceramic powder contained in a ceramic paste can be raised by adopting this 
characteristic manufacture approach. 

[0052] That is, in this invention, in order to manufacture a ceramic paste, primary distribution processes which carry out distributed 
processing of the primary mixture which contains ceramic powder and the 1st organic solvent at least, and the removal process which 
removes the 1st organic solvent from primary mixture alternatively with heating after this primary distribution process are carried out 
first. 

[0053] Thus, since the organic binder is not yet added at primary distribution processes, it is easy to make distributed processing under 
hypoviscosity possible, therefore to raise the dispersibility of ceramic powder. At this primary distribution process, while the air which 
is sticking to the front face of ceramic powder can consider as the condition of the 1st organic solvent having permuted and having 
fully wet ceramic powder by the 1 st organic solvent, the state of aggregation of ceramic powder can fully be cracked. 
[0054] Next, secondary distribution processes which carry out distributed processing of the secondary mixture which added the 
organic binder to the primary mixture from which the 1 st organic solvent was removed are carried out after an above-mentioned 
removal process. Moreover, in order to manufacture a ceramic paste, the 2nd organic solvent of a high-boiling point is also used from 
the 1st organic solvent in addition to the 1 st above-mentioned organic solvent. The additional injection of this 2nd organic solvent may 
be carried out also in the phase of secondary distribution processes, being added in the phase of primary distribution processes, even if 
are added in the phase of primary distribution processes, and added in the phase of secondary distribution processes. 
[0055] Anyway, by containing the 2nd organic solvent in secondary mixture, and carrying out distributed processing in this condition 
in secondary distribution processes Also in the phase of secondary distribution processes, while it is possible to make viscosity of 
secondary mixture comparatively low, therefore being able to maintain distributed effectiveness comparatively highly, the solubility of 
the organic binder added in the phase of secondary distribution processes which were mentioned above can be raised. Therefore, 
maintaining the high dispersibility of the ceramic powder obtained at primary distribution processes as mentioned above, enough and 
homogeneity can be made to mix an organic binder, and the further grinding effectiveness of ceramic powder can also be expected. 
[0056] As an organic solvent, the ceramic paste obtained as mentioned above contains only the 2nd organic solvent substantially, even 
if the 1st organic solvent may remain slightly. The 2nd organic solvent makes it possible to be able to hold down the rate of drying of a 
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ceramic paste to below a predetermined value, for example, to apply screen-stencil satisfactory from the 1 st organic solvent, since it is 
a high-boiling point. 

[0057] At primary distribution processes and secondary distribution processes which are carried out in this invention, distributed 
processing can be carried out with the application of the usual distributed-processing machine which uses media like a ball mill, for 
example. 

[0058] What is necessary is for there to be various things and just to choose, respectively what is used as the thing and the 2nd organic 
solvent which are used as the 1st organic solvent in consideration of the boiling point of such an organic solvent in this invention, as 
an organic solvent used as the 1 st organic solvent or 2nd organic solvent. 

[0059] As an example of such an organic solvent, a methyl ethyl ketone, methyl isobutyl ketone, Hydrocarbons, such as ketones, such 
as an acetone, toluene, benzene, a xylene, and normal hexane Alcohols, such as a methanol, ethanol, isopropanol, a butanol, and amyl 
alcohol, Ester, such as ethyl acetate, butyl acetate, and isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, butyl Cellosolve, 
Cellosolve acetate, methyl Cellosolve acetate, Butyl carbitol, a cyclohexanol, pine oil, a dihydroterpineol, Chlorinated hydrocarbons, 
such as ketones, such as an isophorone, a terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, alcohols, 
and a methylene chloride, and such mixture are mentioned. 

[0060] Although mentioned as an example of the organic solvent mentioned above, if each boiling point is shown in a parenthesis 
about some A methyl ethyl ketone (79.6 degrees C), methyl isobutyl ketone (1 18.0 degrees C), An acetone (56.1 degrees C), toluene 
(1 1 1.0 degrees C), benzene (79.6 degrees C), A methanol (64.5 degrees C), ethanol (78.5 degrees C), isopropanol (82.5 degrees C), 
Ethyl acetate (77.1 degrees C), isobutyl acetate (1 1 8.3 degrees C), diisopropyl keton (143.5 degrees C), Methyl Cellosolve acetate 
(143 degrees C), Cellosolve acetate (156.2 degrees C), Butyl Cellosolve (170.6 degrees C), a cyclohexanol (160 degrees C), Although 
it becomes pine oil (195-225 degrees C), a dihydroterpineol (210 degrees C), an isophorone (215.2 degrees C), a terpineol (219.0 
degrees C), the SHIPRO pyrene glycol (231.8 degrees C), and dimethyl phthalate (282.4 degrees C) What is necessary is just to 
choose the 1 st and 2nd organic solvents based on such the boiling point, respectively. 

[0061] When the 2nd organic solvent of a high-boiling point is added in the phase of primary distribution processes with the 1st 
organic solvent, as for the difference of the boiling point of the 1st organic solvent, and the boiling point of the 2nd organic solvent, it 
is desirable that it is 50 degrees C or more. In a removal process, it is for making easier alternative removal of only the 1st organic 
solvent by heat-treatment. 

[0062] When screen-stencil nature is taken into consideration about the 2nd organic solvent of the high-boiling point mentioned above, 
it is desirable to have the boiling point 1 50 degrees C or more, and it is more desirable to have the boiling point which is about 200- 
250 degrees C. When it is easy to dry a ceramic paste, therefore it is easy to produce the blinding of the mesh of a printing pattern at 
less than 1 50 degrees C and it exceeds another side and 250 degrees C, it is for being hard to dry a printing paint film, therefore 
carrying out a long duration important point to desiccation. 

[0063] As an organic binder used in a ceramic paste, what is dissolved in an organic solvent at a room temperature is good. As such an 
organic binder, there are denaturation celluloses, such as polyacetals, such as a polyvinyl butyral and poly butyl butyral, Pori (meta) 
acrylic ester, and ethyl cellulose, alkyd, vinylidenes, polyethers, epoxy resins, urethane resin, polyamide resin, polyimide resin, 
polyamidoimide resin, polyester resin, Pori Sail John resin, liquid crystal polymers, poly imidazole resin, and poly oxazoline resin, for 
example. 

[0064] The polyvinyl butyral illustrated above as an organic binder is obtained by the condensation of polyvinyl alcohol and a 
butyraldehyde, an acetyl group is less than [ 6 mol % ], and a butyral radical has % of a 62-82-mol low polymerization article, an 
inside polymerization article, and a high polymerization article. As for the polyvinyl butyral used as an organic binder in the ceramic 
paste concerning this invention, it is desirable that it is a polymerization article while the balance of the tough nature of the dissolution 
viscosity and the dry paint film to an organic solvent to a butyral radical is about 65 mol %. 

[0065] The addition of an organic binder is preferably chosen to 3 - 10% of the weight one to 20% of the weight to ceramic powder. 
[0066] As for primary mixture, in primary distribution processes mentioned above, it is desirable that an organic dispersant is 
included. That is, in primary mixture, in the condition of having diluted with the 1st organic solvent or 1st and 2nd organic solvents, if 
an organic dispersant is added, the dispersibility of ceramic powder will improve more. 

[0067] Especially as an above-mentioned organic dispersant, although not limited, as for molecular weight, from the point of 
dispersibility, it is desirable that it is 1 0,000 or less, an anion system, a cation system, and the Nonion system - although any are 
sufficient, polyacrylic acid, its ammonium salt, a polyacrylic ester copolymer, polyethylene oxide, polyoxyethylene alkyl amyl ether, 
fatty-acid JIETANORUAMAIDO, polyethyleneimine, the polyoxypropylene monoallyl monobutyl ether, the copolymer of a maleic 
anhydride (and styrene), etc. are desirable. 

[0068] The addition of an organic dispersant is preferably chosen to 0.5 - 2.0% of the weight 0.1 to 5% of the weight to ceramic 
powder. 

[0069] Moreover, it is after primary distribution processes and it is desirable that the process which filters primary mixture with a filter 
before a removal process is carried out further. By this, the foreign matter which may be mixed during a ceramic paste, the aggregate 
of ceramic powder, etc. can be removed, and a ceramic paste with more high dispersibility can be obtained certainly. Moreover, the 
effectiveness of decreasing a pinhole in the ceramic layer brought about after baking of the ceramic Green layer 5 for level difference 
absorption which consists of a ceramic paste is also expectable by air of the diameter of minute which has adhered to ceramic powder 
carrying out foam breaking by filtration, or being removed. 

[0070] Moreover, it is desirable by dissolving an organic binder in the 2nd organic solvent beforehand to produce an organic vehicle, 
to add this organic vehicle, and to obtain secondary mixture. The non-melt of the organic binder which can be mixed in secondary 
mixture by this can be lessened. In this case, if this is added after filtering an organic vehicle with a filter in order to obtain secondary 
mixture, the non-melt of an organic binder can be lessened further. 

[0071] moreover, the two above voice — filtration [ like ] -- each and two or more times — you may repeat — moreover, two voice — 
filtration [ like ] may be combined. Thus, the effectiveness by filtration can be further heightened by repeating filtration two or more 
times, or combining filtration of two modes. 

[0072] In the filtration process mentioned above, in order to use the filter which consists of plastics, such as a filter which consists of 
stainless steel or polypropylene, and fluororesin, and to raise filtration velocity, it may extrude compulsorily by compressed gas, such 
as air and nitrogen gas, or the approach which has attracted enough and is carried out under reduced pressure may be adopted. 
[0073] Moreover, as for the ceramic powder contained in a ceramic paste, it is desirable that they are the ceramic powder contained in 
the ceramic slurry used in order to fabricate the ceramic green sheet 2, and the thing which has the same presentation substantially. It 
is for making a degree of sintering in agreement between the ceramic Green layer 5 for level difference absorption, and the ceramic 
green sheet 2. 

[0074] In addition, I hear that it is the same that a principal component has the same presentation substantially [ a **** ], and it is. For 
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example, even if accessory constituents, such as a minute amount addition metallic oxide and glass, differ, it can be said that it has the 
same presentation substantially. Moreover, the ceramic powder contained in the ceramic paste for the ceramic Green layer 5 for level 
difference absorption if the ceramic powder contained in the ceramic green sheet 2 is the thing of the range which satisfies X7R 
property specified by the B weighting specified by J1S about the temperature characteristic of electrostatic capacity and EIA standard 
also has a the same principal component, and the accessory constituent may be different as long as it satisfies B weighting and X7R 
property. 

[0075] Drawing 4 is the perspective view disassembling and showing the element which constitutes the raw layered product 13 
prepared in order to obtain the layered product chip 12 with which the laminating ceramic inductor 1 1 which is for explaining the 
manufacture approach of the laminating ceramic inductor as other operation gestalten of this invention, and showed the appearance to 
drawing 5 with the perspective view, and which was manufactured by this manufacture approach is equipped. 

[0076] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, and 17, — , by carrying 
out the laminating of these ceramic green sheets 14-19. 

[0077] The ceramic green sheets 14-19 fabricate the ceramic slurry containing magnetic-substance ceramic powder with a doctor blade 
method etc., and are obtained by drying. Each thickness of the ceramic green sheets 14-19 is set to 10-30 micrometers after 
desiccation. 

[0078] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 located in the middle among the 
ceramic green sheets 14-19 in a detail below -- a conductor - the film and the ceramic Green layer for level difference absorption are 
formed. 

[0079] first - the ceramic green sheet 1 5 top — a coil - a conductor - the film 20 is formed, a coil — a conductor - the film 20 is 
formed so that the 1st edge may reach even the edge of the ceramic green sheet 15. a coil -- a conductor -- the 2nd edge of the film 20 - 

- a beer hall — a conductor 21 is formed. 

[0080] such a coil - a conductor -- the film 20 and a beer hall — the ceramic green sheet 1 5 in order to form a conductor 21 — a beer 
hall - the coil after forming the through tube for a conductor 21 by approaches, such as laser or punching, — a conductor - the film 20 
and a beer hall — screen-stencil etc. gives the conductive paste used as a conductor 21, and drying is performed. 
[0081] moreover, the coil mentioned above — a conductor — the level difference by the thickness of the film 20 is lost substantially — 
as - the principal plane top of the ceramic green sheet 1 5 - it is - a coil - a conductor - the ceramic Green layer 22 for level 
difference absorption is formed in the field in which the film 20 is not formed. The ceramic Green layer 22 for level difference 
absorption gives the ceramic paste containing the magnetic-substance ceramic powder which was mentioned above and which serves 
as the description in this invention by screen-stencil etc., and is formed by drying. 

[0082] next, the approach mentioned above on the ceramic green sheet 1 6 and the same approach — a coil — a conductor -- the film 23 
and a beer hall — a conductor 24 and the ceramic Green layer 25 for level difference absorption are formed, a coil — a conductor — the 
beer hall which mentioned the 1st edge of the film 23 above -- a conductor 21 -- minding — a coil — a conductor — it connects with the 
2nd edge of the film 20. a beer hall -- a conductor 24 -- a coil -- a conductor — it is formed in the 2nd edge of the film 23. 
[0083] next - the ceramic green sheet 1 7 top — the same — a coil — a conductor — the film 26 and a beer hall -- a conductor 27 and the 
ceramic Green layer 28 for level difference absorption are formed, a coil - a conductor - the beer hall which mentioned the 1st edge 
of the film 26 above — a conductor 24 — minding — a coil — a conductor — it connects with the 2nd edge of the film 23. a beer hall — a 
conductor 27 - a coil - a conductor - it is formed in the 2nd edge of the film 26. 

[0084] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or more times if needed. 
[0085] next — the ceramic green sheet 1 8 top — a coil -- a conductor - the film 29 and the ceramic Green layer 30 for level difference 
absorption are formed, a coil - a conductor — the beer hall which mentioned the 1st edge of the film 29 above — a conductor 27 — 
minding - a coil - a conductor - it connects with the 2nd edge of the film 26. a coil -- a conductor — the film 29 is formed so that the 
2nd edge may reach even the edge of the ceramic green sheet 1 8. 

[0086] in addition, the coil mentioned above — a conductor - each thickness of film 20, 23, 26, and 29 is set to about 30 micrometers 
after desiccation. 

[0087] two or more coils prolonged in an each coiled form in the raw layered product 13 obtained by carrying out the laminating of 
two or more composite structures which contain such ceramic green sheets 14-19, respectively - a conductor — film 20, 23, 26, and 29 

- a beer hall - sequential connection is made through conductors 21, 24, and 27 - as a whole — the coil of two or more turns - a 
conductor is formed. 

[0088] By calcinating the raw layered product 13, the layered product chip 12 for the laminating ceramic inductor 1 1 shown in 
drawing 5 is obtained. In addition, although the raw layered product 1 3 is illustrated as a thing for obtaining one layered product chip 
12 by drawing 4 , it is produced as a thing for obtaining two or more layered product chips, and you may make it take out two or more 
layered product chips by cutting this. 

[0089] subsequently, the coil mentioned above in each edge as for which the layered product chip 1 2 carries out phase opposite as 
shown in drawing 5 - a conductor — the 1st edge of the film 20, and a coil — a conductor — the external electrodes 30 and 31 are 
formed and the laminating ceramic inductor 1 1 is completed by it so that it may connect with the 2nd edge of the film 29, respectively. 

[0090] In the laminating ceramic inductor 1 1 explained with reference to the stacked type ceramic condenser explained with reference 
to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 As ceramic powder contained in the ceramic green sheet 2, 14-19, the 
ceramic Green layer 5 for level difference absorption, or 22, 25, 28 and 30 Typically, non-oxide system ceramic powder, such as oxide 
system ceramic powder, such as an alumina, a zirconia, a magnesia, titanium oxide, barium titanate, titanic-acid lead zirconate, and 
ferrite-manganese, silicon carbide, silicon nitride, and sialon, is mentioned. As a powder particle size, an average of 5 micrometers or 
less of things of a 1 -micrometer globular form or the letter of grinding are used more preferably. 

[0091] Moreover, when the content of the alkali-metal oxide contained as an impurity uses 0.1 or less % of the weight of barium 
titanate as ceramic powder, the following metallic oxides and a glass component may be made to contain as a minor constituent to this 
ceramic powder. 

[0092] As a metallic oxide, there is an oxidization terbium, an oxidization dysprosium, an oxidization holmium, an oxidization erbium, 
an oxidization ytterbium, manganese oxide, cobalt oxide, nickel oxide, or a magnesium oxide. 

[0093] As a glass component, moreover, Li2-(SiTi) 02-MO (-- however, MO - aluminum 203 or Zr02) -- Si02-Ti02-MO (- 
however, MO - BaO, CaO, SrO, MgO, ZnO, or MnO) - Li2 0-B2 03-(SiTi) 02+MO (however, MO aluminum 203 or Zr02), B-2 
03-aluminum2 03-MO (however, MO BaO, CaO, SrO, or MgO), or Si02 etc. - it is. 

[0094] moreover, the laminating ceramic inductor 1 1 explained with reference to the stacked type ceramic condenser explained with 
reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 - setting — an internal electrode 1 or a coil - a conductor - 
film 20, 23, 26, and 29 and a beer hall - as a conductive paste for conductors 21 and 24 and formation of 27 used, the following can 
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be used, for example. 

[0095] As a conductive paste used in a stacked type ceramic condenser 0.02 micrometers - 3 micrometers of mean particle diameter 
are 0.05-0.5 micrometers preferably. Conductive powder, nickel metal powder, or copper metal powder etc. with which Ag/Pd consists 
of 60 % of the weight / 40 % of the weight - 10 % of the weight / 90% of the weight of an alloy is included. This powder The 100 
weight sections, An organic binder 2-20 weight section (preferably 5-10 weight section) and Ag as a sintering inhibitor, Metal 
resinate, such as Au, Pt, Ti, Si, nickel, or Cu, by metal conversion The about 0.1 to 3 weight section (preferably 0.5 - 1 weight 
section), After kneading the about 35 weight section for an organic solvent with 3 rolls, the conductive paste obtained by adding the 
same or another organic solvent further, and performing viscosity control can be used. 

[0096] As a conductive paste used in the laminating ceramic inductor 1 1 This powder receives the 100 weight sections including the 

conductive powder with which Ag/Pd consists of 80 % of the weight / 20 % of the weight - 100 % of the weight / 0% of the weight of 

an alloy, or Ag. After kneading the same organic binder as a case, sintering inhibitor, and organic solvent of the conductive paste for 

the stacked type ceramic condenser mentioned above with 3 rolls by the same ratio, The conductive paste obtained by adding the same 

or another organic solvent further, and performing viscosity control can be used. 

[0097] Below, this invention is more concretely explained based on the example of an experiment. 

[0098] 

[The example 1 of an experiment] The example 1 of an experiment is carried out in order to check the effectiveness by having adopted 
primary distribution processes and secondary distribution processes as a description of this invention about a stacked type ceramic 
condenser in manufacture of the ceramic paste for the ceramic Green layer for level difference absorption. 

[0099] (Preparation of ceramic powder) Dehydration desiccation was carried out after carrying out weighing capacity of a barium 
carbonate (BaC03) and the titanium oxide (Ti02) first so that it may become the mole ratio of 1: 1, and carrying out wet blending 
using a ball mill. Subsequently, after carrying out temporary quenching at the temperature of 1000 degrees C for 2 hours, dielectric 
ceramic powder was obtained by grinding. 

[0100] The ceramic powder 100 weight section prepared previously, (Preparation of a ceramic slurry, and production of a ceramic 
green sheet) An inside degree of polymerization and the polyvinyl-butyral 7 weight section of whenever [ high butyral-ized ], As a 
plasticizer the DOP(dioctyl phthalate) 3 weight section, the methyl-ethyl-ketone 30 weight section, the ethanol 20 weight section, and 
the toluene 20 weight section with the ball 600 weight section made from a zirconia with a diameter of 1mm It supplied to the ball 
mill, wet blending was performed for 20 hours, and the dielectric ceramic slurry was obtained. 

[0101] And to this dielectric ceramic slurry, the doctor blade method was applied and the dielectric ceramic green sheet with a 
thickness of 3 micrometers (the thickness after baking is 2 micrometers) was fabricated. Desiccation is 80 degrees C and was 
performed for 5 minutes. 

[0102] (Preparation of a conductive paste) After kneading the metal powder 100 weight section of Ag/Pd=30/70, the ethyl cellulose 4 
weight section, the alkyd-resin 2 weight section, the Ag metal resinate 3 weight section (17.5 weight sections as Ag), and the butyl 
carbitol acetate 35 weight section with 3 rolls, the terpineol 35 weight section was added and viscosity control was performed. 
[01 03] (Preparation of the ceramic paste for the ceramic Green layer for level difference absorption) 

- Sample 1 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone (79.6 degrees 
C of boiling points) 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to 
the ball mill, and wet blending was performed for 1 6 hours. 

[0104] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the methyl ethyl ketone as 
a solvent was removed. 

[0105] After removing a methyl ethyl ketone completely, the dielectric ceramic paste was obtained by kneading the mixture which 
added the terpineol (219.0 degrees C of boiling points) 40 weight section, and the ethyl cellulose resin 5 weight section, and was 
obtained with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0106] - Sample 2 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section, the polyacrylic acid quartemary-ammonium-salt dispersant (weight average molecular weight 1000) 0.5 weight section 
as an organic dispersant, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, 
and wet blending was performed for 1 6 hours. 

[0107] Henceforth, the dielectric ceramic paste was obtained through the same actuation as a sample 1. 

[0108] - Sample 3 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet 
blending was performed for 16 hours. 

[0109] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the methyl ethyl ketone 
was removed. 

[0110] After removing a methyl ethyl ketone completely, the dielectric ceramic paste was obtained by kneading the mixture which 
added, the resin solution, i.e., the organic vehicle, made to dissolve the ethyl cellulose resin 5 weight section in the terpineol 40 weight 
section beforehand, and was obtained by the planetary mixer with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 1 0- 
20 weight section addition was carried out, and the automatic mortar distributed and adjusted. 

[01 1 1] - Sample 4 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet 
blending was performed for 16 hours. 

[0112] Next, this mixture was absolutely filtered under pressurization with the filter of 20 micrometers of filtration (a formed element 
1 0 micrometers or more is removable by 99.7% of probability.). 

[0113] Next, it moves to the container made from stainless steel, and the mixture after this filtration was left one whole day and night, 
and was made to sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the 
methyl ethyl ketone was removed. 

[0114] After removing a methyl ethyl ketone completely, the dielectric ceramic paste was obtained by kneading the mixture which 
added the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, and was obtained with 3 rolls. Subsequently, the 
sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and 
adjusted. 

[01 15] - Sample 5 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet 
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blending was performed for 1 6 hours. 

[0116] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment, the methyl ethyl ketone was 
removed and the dried fine particles were obtained. 

[01 17] On die other hand, the resin solution made to dissolve the ethyl cellulose resin 5 weight section in the terpineol 40 weight 
section beforehand with a planetary mixer was absolutely filtered with the filter of 20 micrometers of filtration, and the organic vehicle 
was obtained. 

[0118] Next, the dielectric ceramic paste was obtained by mixing front desiccation fine particles and this front organic vehicle, and 
kneading this mixture with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried 
out, and the automatic mortar distributed and adjusted. 

[01 19] - Sample 6 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section, the terpineol 10 weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were 
supplied to the ball mill, and wet blending was performed for 16 hours. 

[01 20] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the methyl ethyl ketone 
was removed. 

[0121] After removing a methyl ethyl ketone completely, the dielectric ceramic paste was obtained by kneading the mixture which 
added the terpineol 30 weight section and the ethyl cellulose resin 5 weight section, and was obtained with 3 rolls. Subsequently, the 
sake [ for viscosity control ], terpineol about 10 weight section addition was carried out, and the automatic mortar distributed and 
adjusted. 

[0122] - Sample 7 (example of a comparison) - After mixing the dielectric ceramic powder 100 weight section prepared previously, 
the terpineol 40 weight section, and the ethyl cellulose resin 5 weight section with an automatic mortar, it kneaded well with 3 rolls 
and the dielectric ceramic paste was obtained. 

[0123] (Production of a stacked type ceramic condenser) In order to form an internal electrode on the principal plane of the dielectric 
ceramic green sheet prepared previously, the conductive paste was screen-stenciled and it dried for 10 minutes at 80 degrees C. In 
addition, the dimension, configuration, and location of an internal electrode were set up so that the layered product chip obtained at a 
next process might be suited. Next, in order to form the dielectric ceramic Green layer for level difference absorption on the principal 
plane of a dielectric ceramic green sheet, each dielectric ceramic paste concerning a sample 1 thru/or 7 was screen-stenciled, and it 
dried for 10 minutes at 80 degrees C. It was made for each thickness of an internal electrode and the dielectric ceramic Green layer for 
level difference absorption to be set to 1 micrometer (for the thickness after baking to be 0.5 micrometers) after desiccation. 
[0124] Next, it puts so that the dielectric ceramic green sheet of 200 sheets which forms the internal electrode and the dielectric 
ceramic Green layer for level difference absorption as mentioned above may be put with the dielectric ceramic green sheet of several 
ten sheets with which it is not given to the internal electrode etc., and a raw layered product is produced, and it is this layered product 
lOOOkg/cm at 80 degrees C 2 The heat press was carried out on pressurization conditions. 

[0125] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered product with a cutting 
cutting edge so that it might become a dimension with a die-length [ of 3.2mm ] x width-of-face [ of 1.6mm ] x thickness of 1.6mm 
after baking. 

[0126] Next, two or more above-mentioned layered product chips were aligned on the setter for baking to whom the low volume spray 
of the zirconia powder was carried out, the temperature up was carried out over 24 hours from a room temperature to 250 degrees C, 
and the organic binder was removed. Next, the layered product chip was thrown into the firing furnace, and it calcinated by the profile 
of about 20 hours at a maximum of 1300 degrees C. 

[0127] Next, after throwing the obtained sintered compact chip into a barrel and giving end- face polish, the external electrode was 
prepared in the both ends of a sintered compact, and the stacked type ceramic condenser used as a sample was completed. 
[0128] (Evaluation of a property) Various properties were evaluated about the dielectric ceramic paste and stacked type ceramic 
condenser concerning the sample 1 mentioned above thru/or 7. The result is shown in Table 1 . 
[0129] 
[Table 1] 
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[0130] Characterization in Table 1 was performed as follows. 

[0131] "Solid content": Ceramic paste about Ig was weighed precisely and it computed in heat convection type oven from the weight 
after leaving it at 1 50 degrees C for 3 hours. 

[0132] "Viscosity": Rotation of 2.5rpm was given and measured [ in / for the viscosity of a ceramic paste / 20 degrees C ] using the 
Tokyo Keiki E mold viscometer. 

[0133] "Degree of dispersion": The particle size distribution of ceramic powder were measured using the optical diffraction type 
particle-size-distribution measuring device, and were computed from the acquired particle size distribution. That is, the ceramic 
powder prepared previously was underwater distributed using the ultrasonic homogenizer, the supersonic wave was impressed till the 
place where a grain size does not become small any more, the grain size of D90 at that time was recorded, and this was made into the 
marginal grain size. On the other hand, the ceramic paste was diluted in ethanol, the grain size of D90 of particle size distribution was 
recorded, and this was made into the grain size of a paste. And degree of dispersion = (the grain size / marginal grain size of a paste) 
degree of dispersion was computed based on the formula of -1 . This degree of dispersion shows that dispersibility is so good that a 
value is close to 0 if a numeric value is +, and shows that dispersibility is so good that an absolute value is large if a numeric value is -. 

[0134] using the screen made from stainless steel with a thickness of 50 micrometers by 400 meshes on a "printing thickness": 96% 
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alumina substrate, printing by the emulsion thickness of 20 micrometers, and drying for 10 minutes at 80 degrees C - the printing 
paint film for evaluation - forming - the thickness - a ratio - it asked from the measurement result by the laser surface roughness 
meter of a contact process. 

[0135] "Ra(surface roughness)": — the value which formed the same printing paint film for evaluation as the case of the above 
"printing thickness", and equalized the absolute value of the deflection of the surface roughness Ra, i.e., the center line and granularity 
curve which equalized the wave, — a ratio — it asked from the measurement result by the laser surface roughness meter of a contact 
process. 

[0136] "Structure defective percent defective": When abnormalities were seen by the visual inspection of the sintered compact chip for 
the obtained stacked type ceramic condenser, and inspection by the ultrasonic microscope, the internal structure defect was checked by 
polish and (number of sintered compact chips with structure defect)/(total of a sintered compact chip) was made into the structure 
defective percent defective. 

[0137] If Table 1 is referred to, according to the samples 1-6 concerning the example of this invention which adopted primary 
distribution processes and secondary distribution processes, and added the organic binder in secondary distribution processes It turns 
out that the result of could acquire the outstanding dispersibility compared with the sample 7 as an example of a comparison which did 
not perform such a thing, and having excelled also in each item of printing thickness, surface roughness, and a structure defective 
percent defective is shown. 
[0138] 

[The example 2 of an experiment] The example 2 of an experiment is carried out in order to check the effectiveness by having adopted 
primary distribution processes and secondary distribution processes as a description of this invention about a laminating ceramic 
inductor in manufacture of the ceramic paste for the ceramic Green layer for level difference absorption. 

[0139] (Preparation of ceramic powder) Dehydration desiccation was carried out after ferric oxide carried out weighing capacity so 
that 49.0-mol % and a zinc oxide may become [ 14.0 mol % and oxidization copper ] and nickel oxide may become 8.0-mol % 29.0- 
mol%, and it carried out wet blending using a ball mill. Subsequently, after carrying out temporary quenching at 750 degrees C for 1 
hour, magnetic-substance ceramic powder was obtained by grinding. 

[0140] The magnetic-substance ceramic powder 100 weight section prepared previously, (Preparation of a ceramic slurry, and 
production of a ceramic green sheet) The solvent which consists of the dispersant 0.5 weight section which consists of a maleic-acid 
copolymer, and the methyl -ethyl-ketone 30 weight section and the toluene 20 weight section with the ball 600 weight section made 
from a zirconia with a diameter of 1mm The inside degree of polymerization as an organic binder and the polyvinyl-butyral 7 weight 
section of whenever [ high butyral-ized ] after supplying to a ball mill and stirring for 4 hours, The DOP3 weight section and the 
ethanol 20 weight section were added as a plasticizer, wet blending was performed for 20 hours, and the magnetic-substance ceramic 
slurry was obtained. 

[0141] And to this magnetic-substance ceramic slurry, the doctor blade method was applied and the magnetic-substance ceramic green 
sheet with a thickness of 20 micrometers (the thickness after baking is 15 micrometers) was fabricated. Desiccation is 80 degrees C 
and was performed for 5 minutes. 

[0142] (Preparation of a conductive paste) After kneading the metal powder 100 weight section of Ag/Pd=80/20, the ethyl cellulose 4 
weight section, the alkyd-resin 2 weight section, and the butyl carbitol acetate 35 weight section with 3 rolls, the terpineol 35 weight 
section was added and viscosity control was performed. 

[0143] (Preparation of the ceramic paste for the ceramic Green layer for level difference absorption) 

- Sample 8 (example) - The magnetic-substance ceramic powder 1 00 weight section prepared previously, the methyl-ethyl-ketone 70 
weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet 
blending was performed for 16 hours. 

[0144] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the methyl ethyl ketone as 
a solvent was removed. 

[0145] After removing a methyl ethyl ketone completely, the magnetic-substance ceramic paste was obtained by kneading the mixture 
which added the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, and was obtained with 3 rolls. 
Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar 
distributed and adjusted. 

[0146] - Sample 9 (example) - The magnetic-substance ceramic powder 100 weight section prepared previously, the methyl-ethyl- 
ketone 70 weight section, the polyacrylic acid quartemary-ammonium-salt dispersant (weight average molecular weight 1 000) 0.5 
weight section as an organic dispersant, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied 
to the ball mill, and wet blending was performed for 16 hours. 

[0147] Henceforth, the magnetic-substance ceramic paste was obtained through the same actuation as a sample 1. 
[0148] - Sample 10 (example) - The magnetic-substance ceramic powder 100 weight section prepared previously, the methyl-ethyl- 
ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, 
and wet blending was performed for 16 hours. 

[0149] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the methyl ethyl ketone 
was removed. 

[0150] After removing a methyl ethyl ketone completely, the magnetic-substance ceramic paste was obtained by kneading the mixture 
which added, the resin solution, i.e., the organic vehicle, made to dissolve the ethyl cellulose resin 5 weight section in the terpineol 40 
weight section beforehand, and was obtained by the planetary mixer with 3 rolls. Subsequently, the sake [ for viscosity control ], 
terpineol 1 0-20 weight section addition was carried out, and the automatic mortar distributed and adjusted. 

[0151] - Sample 1 1 (example) - The magnetic-substance ceramic powder 100 weight section prepared previously, the methyl-ethyl- 
ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, 
and wet blending was performed for 16 hours. 

[0152] Next, this mixture was absolutely filtered under pressurization with the filter of 20 micrometers of filtration. 
[0153] Next, it moves to the container made from stainless steel, and the mixture after this filtration was left one whole day and night, 
and was made to sediment. And after removing a supernatant, the convection oven was made to put in and dry sediment and the 
methyl ethyl ketone was removed. 

[0154] After removing a methyl ethyl ketone completely, the magnetic-substance ceramic paste was obtained by kneading the mixture 
which added the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, and was obtained with 3 rolls. 
Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar 
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distributed and adjusted. 

[0155] - Sample 12 (example) - The magnetic-substance ceramic powder 100 weight section prepared previously, the methyl-ethyl- 
ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, 
and wet blending was performed for 1 6 hours. 

[0156] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and night, and was made to 
sediment And after removing a supernatant, the convection oven was made to put in and dry sediment, the methyl ethyl ketone was 
removed and the dried fine particles were obtained. 

[0157] On the other hand, the resin solution made to dissolve the ethyl cellulose resin 5 weight section in the terpineol 40 weight 
section beforehand with a planetary mixer was absolutely filtered with the filter of 20 micrometers of filtration, and the organic vehicle 
was obtained. 

[0158] Next, the magnetic-substance ceramic paste was obtained by mixing front desiccation fine particles and this front organic 
vehicle, and kneading this mixture with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition 
was carried out, and the automatic mortar distributed and adjusted. 

[0159] - Sample 13 (example of a comparison) - After mixing the magnetic-substance ceramic powder 100 weight section prepared 
previously, the terpineol 40 weight section, and the ethyl cellulose resin 5 weight section with an automatic mortar, it kneaded well 
with 3 rolls and the magnetic-substance ceramic paste was obtained. 

[0160] (Production of a laminating ceramic inductor) the coil prolonged behind the laminating of two or more magnetic-substance 
ceramic green sheets at a coiled form — the position of the magnetic-substance ceramic green sheet previously prepared so that a 
conductor could be formed — a beer hall — while forming the through tube for a conductor - the principal plane top of a magnetic- 
substance ceramic green sheet - a coil - a conductor - the inside of the film and a through tube - a beer hall ~ in order to form a 
conductor, the conductive paste was screen-stenciled and it dried for 1 0 minutes at 80 degrees C. Next, in order to form the magnetic- 
substance ceramic Green layer for level difference absorption on a magnetic-substance ceramic green sheet, each magnetic-substance 
ceramic paste concerning a sample 8 thru/or 13 was screen-stenciled, and it dried for 10 minutes at 80 degrees C. a coil — a conductor 
- it was made for each thickness of the film and the magnetic-substance ceramic Green layer for level difference absorption to be set 
to 30 micrometers (for the thickness after baking to be 20 micrometers) after desiccation 

[0161] next - above - a coil - a conductor - the film and a beer hall - the magnetic-substance ceramic green sheet of 1 1 sheets 
which forms the conductor and the ceramic Green layer for level difference absorption — a coil — while piling up so that a conductor 
may be formed - the - up and down — a coil - a conductor - the magnetic-substance ceramic green sheet which does not form the 
film etc. — a raw layered product in piles — producing — this layered product — 80 degrees C — 1 000kg/cm2 The heat press was 
carried out under pressurization. 

[0162] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered product with a cutting 
cutting edge so that it might become a dimension with a die-length [ of 3.2mm ] x width-of-face [ of 1.6mm ] x thickness of 1.6mm 
after baking. 

[0163] Next, after removing an organic binder by heating an above-mentioned layered product chip at 400 degrees C for 2 hours, 
baking for 90 minutes was performed at 920 degrees C 

[0164] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face polish, the external electrode whose 
principal component is silver was prepared in the both ends of a sintered compact, and the laminating ceramic inductor of the shape of 
a chip used as a sample was completed. 

[0165] (Evaluation of a property) About the ceramic paste and laminating ceramic inductor concerning the sample 8 mentioned above 

thru/or 13, the result of having evaluated various properties is shown in Table 2. 

[0166] 

[Table 2] 
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[0167] The characterization approach in Table 2 is the same as that of the case of Table 1. 

[0168] According to the samples 8-12 concerning the example of this invention which adopted primary distribution processes and 
secondary distribution processes, and added the organic binder in secondary distribution processes like [ if Table 2 is referred to ] the 
case of the example 1 of an experiment shown in Table 1 It turns out that the result of could acquire the outstanding dispersibility 
compared with the sample 13 as an example of a comparison which did not perform such a thing, and having excelled also in each 
item of printing thickness, surface roughness, and a structure defective percent defective is shown. 

[0169] As mentioned above, by this invention, although the case where dielectric ceramic powder or magnetic-substance ceramic 
powder was used was explained as ceramic powder contained in the ceramic paste concerning this invention, even if it is not 
influenced by the electrical characteristics of the ceramic powder used and uses [ therefore ] for example, insulator ceramic powder or 
piezo electric crystal ceramic powder, the ceramic paste which can expect the same effectiveness can be obtained. 
[0170] 

[Effect of the Invention] As mentioned above, primary distribution processes which carry out distributed processing of the primary 
mixture which contains ceramic powder and the 1 st organic solvent at least in manufacturing a ceramic paste according to mis 
invention, The removal process which removes the 1 st organic solvent from primary mixture alternatively with heating after primary 
distribution processes, Secondary distribution processes which carry out distributed processing of the secondary mixture which added 
the organic binder to the primary mixture from which the 1st organic solvent was removed after the removal process, Since the process 
which includes the 2nd organic solvent of a high-boiling point in primary mixture and/or said secondary mixture from the 1st organic 
solvent was carried out, the dispersibility of the ceramic powder contained in a ceramic paste should be excelled. Therefore, when it 
must have a high pattern precision and a very thin ceramic Green layer must be formed, such a ceramic paste can be used 
advantageously. 
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[0171] Therefore, according to this invention, it sets to laminating mold ceramic electronic parts. In order to form the ceramic Green 
layer for level difference absorption in the field in which it is on the principal plane of a ceramic green sheet, and the internal-circuitry 
element film is not formed so that the level difference by the thickness of the internal-circuitry element film may be lost substantially 
By using the above ceramic pastes, laminating mold ceramic electronic parts with high dependability without structure defects, such as 
a crack and delamination, are realizable. 

[0172] Moreover, when a miniaturization and large-capacity-izing of a stacked type ceramic condenser can be advantageously attained 
when according to this invention it becomes possible to fully correspond to the demand of the miniaturization of laminating mold 
ceramic electronic parts, and lightweight-izing and this invention is applied to a stacked type ceramic condenser, and this invention is 
applied to a laminating ceramic inductor, miniaturization of a laminating ceramic inductor and high inductance-ization can be attained 
advantageously. 

[0173] When the 2nd organic solvent of a high-boiling point is added in secondary distribution processes, since it can avoid making 
the 2nd organic solvent exist in primary mixture, in a removal process, the 1 st organic solvent can be removed more easily. 
[0174] If in an above-mentioned case it is added after the organic binder has dissolved in the 2nd organic solvent beforehand, or it is 
added after the organic binder which dissolved in the 2nd organic solvent beforehand in this way more preferably is filtered, the non- 
melt of the organic binder which can be mixed during a ceramic paste can be lessened. 

[0175] On the other hand, when the primary mixture by which distributed processing is carried out in primary distribution processes 
contains the 2nd organic solvent further and primary distribution processes are carried out since the fall of the viscosity of the primary 
mixture by the 2nd organic solvent is expectable, improvement in the dispersibility of the ceramic powder by the fall of this viscosity 
can be expected. 

[0176] In an above-mentioned case, in a removal process, alternative removal of only the 1st organic solvent by heat-treatment can be 
made easier by making the difference of the boiling point of the 1st organic solvent, and the boiling point of the 2nd organic solvent 
into 50 degrees C or more. 

[0177] Moreover, in this invention, it is after primary distribution processes, and if the process which prepares a ceramic paste is 
further equipped with the process which filters primary mixture before a removal process, it can remove the foreign matter which may 
be mixed during a ceramic paste, the aggregate of ceramic powder, etc., and can obtain a ceramic paste with more high dispersibility 
certainly. Moreover, the effectiveness of decreasing a pinhole in the ceramic layer after baking is also expectable. 
[0178] Moreover, it sets to the manufacture approach of the laminating mold ceramic electronic parts concerning this invention. The 
ceramic slurry used in order to fabricate a ceramic green sheet If it is made for the ceramic powder contained in the ceramic paste for 
forming the ceramic Green layer for level difference absorption and the ceramic powder which has the same presentation substantially 
to be included The degree of sintering of a ceramic green sheet and the ceramic Green layer for level difference absorption can be 
made in agreement, and generating of the crack by the inequality of such a degree of sintering or delamination can be prevented. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view in which being for explaining the manufacture approach of a stacked type ceramic condenser by 1 
operation gestalt of interesting invention of a parenthesis, and showing a part of raw layered product 3a in illustration for this 
invention. 

[Drawing 2] It is the top view fracturing and showing some composite structures 6 produced in the manufacture approach of the 
stacked type ceramic condenser shown in drawing 1 . 

[Drawing 3] It is the sectional view showing in illustration layered product chip 4a produced in the manufacture approach of the 
stacked type ceramic condenser shown in drawing 1 . 

[Drawing 41 It is the perspective view disassembling and showing the element which constitutes the raw layered product 13 prepared 
in order to manufacture the laminating ceramic inductor by other operation gestalten of this invention. 

Prawing 5] It is the perspective view showing the appearance of the laminating ceramic inductor 1 1 equipped with the layered 
product chip 12 which calcinated the raw layered product 13 shown in drawing 4 , and was obtained. 

[Drawing 6] It is the sectional view in which being for explaining the manufacture approach of the conventional interesting stacked 
type ceramic condenser, and showing a part of raw layered product 3 in illustration for this invention. 

[Drawing 7] It is the top view showing some ceramic green sheets 2 with which the internal electrode 1 produced in the manufacture 
approach of the stacked type ceramic condenser shown in drawing 6 was formed. 

[Drawing 8] It is the sectional view showing in illustration the layered product chip 4 produced in the manufacture approach of the 
stacked type ceramic condenser shown in drawing 6 . 
[Description of Notations] 

I Internal Electrode (Internal-Circuitry Element Film) 
2, 14-19 Ceramic green sheet 

3 a, 13 A student's layered product 
4a, 12 Layered product chip 

5, 22, 25, 28, 30 Ceramic Green layer for level difference absorption 
6 Composite Structure 

I I Laminating Ceramic Inductor (Laminating Mold Ceramic Electronic Parts) 
20, 23, 26, and 29 a coil — a conductor — film (internal-circuitry element film) 



[Translation done.] 



http://wvvw4jpdLncipi.gojp/cgi-biii/tran 



9/27/2005 



JP,2002-043164,A PRAWINGS] 



Page 1 of 2 



* NOTICES * 



JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 



5 
A 



[Drawing 2] 
-5_ 




http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/27/2005 



JP,2002-043164,A [DRAWINGS] 



Page 2 of 2 




[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/27/2005 



